[Abstract] Thiol-disulfide exchange is a key posttranslational modification, determining the folding process of intra-and inter-protein structures. Thiols can be detected by colorimetric reagents, which are stoichiometrically reduced by free thiols, and by fluorescent adducts, showing fluorescence only after thioester formation. We adapted a simple three-step method for detection of disulfide bonds in proteins.
procedure using Arabidopsis leaves. Free thiols are labeled without any preprocessing ( Figure 1A ), whereas labeling of disulfide bonds requires blocking of free thiols by iodoacetamide (IAA) and reduction of disulfide bonds by TCEP before the mBB treatment ( Figure 1B ). Total labeling of thiols just after TCEP treatment is helpful to estimate the redox state of total thiols in protein extracts ( Figure 1C ). This simple method allows the detection of modifications in samples on a gel and can be used for semi-quantitative analysis and provides an overview of the redox state of thiol-containing proteins without any special equipment other than conventional protein electrophoresis and imaging systems. www.bio-protocol.org/e3183 4. In all these cases, interpretations about the redox state can be changed by the R-S-S-R data and the "Total" data (compare cases A1 to A2, B1 to B2, and C1 to C2).
5. For example, in Case B1, the R-S-S-R data demonstrating an increase in band intensity in the mutant support the interpretation based on the R-SH data, suggesting an oxidizing atmosphere in the mutant. On the other hand, in Case B2, the R-S-S-H data demonstrating a decrease in band intensity in the mutant is contrary to the hypothesis based on the R-SH data. The total (R-SH and R-S-S-R) data represent that the mutant has lesser variety of thiol-containing proteins.
The combined interpretation raises the possibility that the mutant has a comparable redox state in thiol-containing proteins as Col-0 and, thereby, the free thiol might decrease in Case B2. 
